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SPECIFICATION 

4-phenylphthalazine derivatives 

This invention relates to a 4-phenylphthalazine derivative represented by the following formula [I] 
or a pharmaceuticaliy acceptable salt thereof: 




(I] 



wherein X stands for NH or 0; R 1 an aikyl group having 1 to 5 carbon atoms, an alkoxy group 
having 1 to 5 carbon atoms, a halogen atom, an alkoxycarbonyl group having 2 to 6 total carbon 
atoms, a carboxyl group, a cyano group, an alkylcarbony! group having 2 to 4 total carbon atoms, a 
hydroxyl group or a trifluorom ethyl group; R 2 and R 3 , which may be identical or different (may also 
1 0 be the same as or different from R 1 ), each represent an aikyl group having 1 to 5 carbon atoms, an 1 0 
alkoxy group having 1 to 5 carbon atoms, a halogen atom, an alkoxycarbonyl group having 2 to 6 
total carbon atoms, a carboxyl group, an alkylcarbonyl group having 2 to 4 total carbon atoms, a 
hydroxyl group or a trifiuoromethyl group; and each of I, m and n is an integer of zero to 3 
(provided th8t 1=1 to 3 and m=n=zero when X is O, and the case where l=m=n=zero is excluded 
1 5 when X is NH), each plural number of R\ R 2 and R 3 being identical or different when the integers I, 1 5 
m and n are two or more, 
and also to a process for producing the same. 

As 4-phenylphthalazine derivatives analogous to those of the present invention, there have 
heretofore been known 1-anllino-4-phenylphthalazine (Ber., 38. 3923 (1905)], 1-phenoxy-4- 
20 phenylphthalazine [Journal of Pharmacology, 88, 83 (1 968], 1-l2-(2-methytallyi)-phenoxy]-4- 20 
phenylphthalazine, 1 -(2-allylphenoxy)-4-phenylphthalazine [Chem. Pharm. Bull., 24, 1581—1695 * 
(1976)]. These compounds are disclosed merely as Intermediates and there Is nothing done about uses 
thereof. The compounds 1-l2-(2-methylallyl)phenoxy]-4-phenylphthalazine and 1-(2-allylphenoxy)-4- 
phenylphthalazine are liable to undergo ring-closure reaction or other undesirable reactions due to the 
25 presence of double bonds in the substituents, whereby structural changes are caused. 25 
On the other hand, studies have been made about 1-alkyiamino-4-phenylphthalazIne derivatives, 
1-alkoxy-4-phenylphthalazine derivative [J. Med.Chem. 12, 555 (1969)] and 1-(plperazine-1-yi)-4~ 
phenylphthalazine derivative (Japanese Patent Publication 39944/1 973) for their uses as 
antiinflammatory agents. However, there is no description about 1 -anillno derivatives and 1 -phenoxy 
30 derivatives. 30 
The present inventors have successfully synthesized the novel compounds represented by the 
above formula [I] which have not been described in literatures. They have further progressed their 
studies to find out that these compunds have potent inhibitory activity against platelet aggregation. 
Thus, the compounds of the present Invention are considered to be applicable for prevention or therapy 
35 of the diseases induced by increased platelet aggregation ability such as cerebral thrombosis, cerebral 35 

infarction, myocardial infarction and arteriosclerotic diseases. It is therefore the primary object of the 
r present invention to provide a novel compound representedby the formula \\\ having a potent inhibitory 
activity against platelet aggregation. 

The compound according to the present Invention is represented by the following formula HJ: 



40 




[I] 40 



2 
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wherein ail the symbols have the same meanings as defined above. 

In the above formula [l] f the alkyl group as represented by R 1 , R 2 and R 3 may be exemplified by 
methyl, ethyl, propyl, Iso-propyl, n-butyl, t-butyl and amyl. Typical examples of the alkoxy group are 
methoxy, ethoxy, propoxy, butoxy and amyloxy. As a halogen atom, there may be mentioned fluorine, 
5 chlorine, bromine and iodine. The alkoxycarbonyl group may include, for example, methoxycarbonyl, 5 
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, amyloxycarbonyl, etc. As the alkylcarbonyl group, 
there may be used acetyl, propionyl, butylyl or others. * 

In the compounds of the present invention, R Y may preferably be an alkyl group, an alkoxy group, a 
halogen atom or a trifluoromethyl group. On the other hand, R 2 may preferably be an alkyl group, an 
. 1 0 alkoxy group or a halogen atom, while R 3 an alkyl group. 1 0 

In the above formula [I], each of the integers represented by I, m and n may be variable from zero 
to 3. But there are some restrictions depending on the species of X. When X represents 0 (an oxygen 
atom), both m and n are required to be zero, while I may be variable from 1 to 3. On the other hand, 
when X represents NH group, the case where all of the integers are zero is excluded; in other words, 
1 5 there is at least one substituent on the aromatic nuclei. Thus, when X is NH, there are so many possible 1 5 
combinations in number of the substituents on the aromatic nuclei. Among them, the following four 
combinations are found to be particularly preferred: 

(1) 1=1 to 3, m=n=zero; 

(2) 1=1 to 2, m=1 to 2, n=zero; 

20 (3) 1=1 to 2, m=zero, n=1 to 2; and 20 

(4). |=m=zero, n=1 to 2. 

Also, when X is O, I is preferred to be 1 or 2, while m=n=0. 

The compound represented by the formula tl] can also form a pharmaceutically acceptable salt 
through the reaction of the basic nitrogen thereof with an acid. For example, there may be mentioned 
25 salts with mineral acids such as hydrogen chloride, sulfuric acid, hydrobrobromic acid, phosphoric acid, 25 
etc. or methanesulfonic acid, toluenesulfonic acid, benzenesulfonlc acid, acetic acid, glycolic acid, 
glucuronic acid, maieic acid, oxalic acid, ascorbic acid, citric acid, salicylic acid, and so on. 

In the following, there are enumerated concrete examples of the compounds represented by the 
formula [I]. 



30 Compound No. Name of Compound 30 

l-(4-MethylaniIino)-4-phenylphthalazine 
1(3-Methylanllino)-4-phenylphthalazine 
H2-Methylanilino)-4-phenylphthalazine 
1-(4-Ethylahilino)-4-phenylphth8lazlne 

1 -<2-Ethylanilino)-4-phenylphthalazine 35 
H4-n-Butylanilino)-4-phenylphthalazine 
1-(3nri-Butylaniiino)-4-phenylphthalazlne 
1-{4-t-Butylanilino)-4-phenylphthalazine 
1-(4-Methoxyanilino)-4-phenyiphtha1azine 

1 -(3-Methoxyanilino)-4-phenylphthalazine 4C 
1~{3-Propoxyanillno)-4-phenylphthalazlne 
1 -<4-n-Butoxyanilino)-4-phenylphthalazlne 
1-{4-Fluoroanilino)-4-phenyiphthalazine 
1-(3-Fluoroanilino)-4-phenylphthalazine 

1-(2-Fluoroanilino)-4-phenylphthalazine ■ 4& 

1 -{4-ChIoroanHtno)-4-phenyTphthaTazIne 
1-(3-Chloroanilino)-4-phenylphthalazine 
1-(2-Chloroanilino)-4-phenylphthalazine 
1-(4-Bromoanilino)-4-phenylphthalazine 

1 -(3-Bromoanilino)-4-phenylphthalazine 5C 
1 -4-todoanilino)-4-phenylphthalazine 
1-{3-lodoanilino)-4-phenylphthal8zine 
1-(4-EthoxycarbonylaniHno)-4-phenylphthalazine 
1-(4-Carboxylanilino)-4-phenylphthalazine 

1 -i4-Cyanoanilino)-4-phenylphthalazlne 55 
1-(4-Acetylanilino)-4-phenylphthaiazIne 
1«(4-Trifluoromethylanilino)-4-phenylphthalazine 
1-(3-TrifluoromethylaniHno)-4-phenylphthalazine 
1-(2-Trifluoromethylanilino)-4-phenylphtha!azine 

1 -(3-Hydroxylanilino)-4-phenylphthalazine 6C 
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(2) 




(3) 
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(30) 



Compound No. Name of Compound 

(31) 1 -(2,3-Dimethy!anllino)-4-ph8nyIphthalazin8 

(32) 1 -(2,4-Dim8thyianllino)-4-phenyiphthalazine 

(33) 1 -(2,5-Dimeth^anilino)-4-phenylphthalazine 
5 (34) 1-(3,4-Dim8thylanIlino)-4-phenylphthalazine 

(35) 1 -(2,5-DiethylanIlino)-4-phenylphthala2ine 

(36) 1 -(2 # 5-DipropylanilIno)-4-pheny!phth8lazine 

(37) 1 ^2,5-Dimethoxyanilino)-4-phenylphthalaz1ne 

(38) 1 -(3,4-DimethoxyaniIinoM-phenylphthalazine 
1 0 (39) 1 -(2,5-Dichloroanilino)-4-phenylphthalazine 

(40) 1 ^3,4-Dichloroanilino)-4-pheny!phthalazine 

(41) 1 -(2,5-Dif luoroani lino)-4-phenylphthatazine 

(42) 1 -(3-Chloro-4-methylanilino)-4-phenylphthala2ine 

(43) 1 -(2-Methyl-3-chloroanil!noM-phenyiphthala2ine 
1 5 (44) 1 -(2-Methyl-4-chloroanl!ino)-4-ph8nylphth8lazine 

(45) 1 -(3-Methyl-4-chloraniHno)-4-pheny!phthalazine 

(46) 1 -(3-Fluoro-4-methylani!ino)-4-phenylphthalazlne 

(47) 1-(2-Methoxy-5-methylantlino)-4-phenyIphthalazine 

(48) 1 .(5-Chloro-2-methoxyanilino)-4-phenyiphthalazine 

20 (49) 1 -(2-Methyi-5-tr'rf luoromethylanfflnoM-phenylphthalazine 

(50) 1-(2-Methoxy-5-trifluoromethylanilino)-4-phenylphthal8zine 

(51) 1 -(2,4,6-Trimethyl8nilino)-4-phenylphthalazine 

(52) 1 -(3 t 4 # 5-Trlmethoxyanilino)-4-ph8nylphthalazine 

(53) 1 -Anilino-4-(4-methylphenyl)phthalaz1ne 

25 (54) 1 -(4-Methylanilino)-4-(4-methylphenyl)phthalazine 

(55) 1-(4-Butylaniiino)-4-(4-methylphenyt)phthalazine 

(56) U(2 r 5-DimethylaniIino)-4-(4-methylphenyl)phthaIazine 

(57) 1.(3-Methoxyanllino)-4-(4-methy1pheny1)phthalaz!ne 

(58) 1 -(4-Butoxyanilino)-4-(4-methylphenyl)phthalazine 

30 (59) 1 -(2.5-DimethoxyanilinoMr(4-methylphenyl)phthalazine 

(60) 1-(3-Chloroan1lino)-4-(4-methylphenyI)phthalazlne 

(61) 1 -(3-Bromoanilino)-4-(4-methylphenyl)phthalazlne 

(62) 1-(3-Fluoroanilino)-4-(4-methylphenyl)phthalazine 

(63) 4-(4-Methylphenyl)-1-(3-trifluoromethylanlliono)phthalazine 
35 (64) 1 -(5-Chloro-2-methoxyanilino)-4-(4-methyiphenyl)phtha!azine 

(65) 1-{3-Chloro-4-methylanilino)-4-(4-methy1phenyl)phthalazine 

(66) 1-(4-EthoxycarbonylanHino)-4-(4-methylphenyl)phthalazine 

(67) 1-An»lino-4-(4-butylphenyl)phthalazine 

(68) 4.(4-Buty'lphenyl)-1-(2,5-dimethylanillno)phthalazine 
40 (69) 4-(4-Butylphenyl)-1 -(2,5-dimethoxyanilino)phthaiazine 

(70) 4-(4-Butylphenyl)-1-(3-chloroanilino)phtha1azine 

(71) 4-(4-Butylphenyl)-1-(3-trifluoromethylanilino)phthalazine 

(72) 4-(4-ButYlphenyl)-1-(5-chloro-2-meth6xyanilino)phthalazine 

(73) 1 -Anilino-4-(2,4-d1methy!phenyl)phthalazine 
45 (74) 1 -Ani!ino-4-(4-methoxyphenyl)phthalazine 

(75) 1 -(4-Butylanilino)-4-(4-methoxyphenyl)phthalazine 

(76) 1 -(2 # 5-Dimethylan!lino)-4-(4-methoxyphenyl)phthalazine 

(77) 1-(2,5-DimethoxyanllinoH-(4-methoxyph8nyl)phthalazine 

(78) 1-(3-Chloroanilino)-4-(4-methoxyphenyl)phtha!azine 

5 ? 0 (79) 4-(4-Methoxyphenyfl-t^^ 

(8) l-(5-Chloro-2-methoxyanilino)-4-(4-methoxyphenyl)phthalazin8 

(81 ) 1 .(4-ethoxycarbonyl8nIlino)-4-(4-methoxyphenyl)phtha!azine 

(82) 1 -Anilino-4-(4-butoxyphenyl)phthalazine 

(83) 4-(4-Butoxyphenyl)-1-(2,5-dimethylanUino)phtha!azine 
55 (84) 4-(4-ButoxYpheny!)-1-(2,5-dtm8thoxyanJHno)phthalazine 

(85) 4-(4-Butoxyphenyi)-1-(3-ch!oroanilino)phtha!azine 

(86) 4-(4-Butoxyphenyl)-1-(3-trifluorom8thylannino)phtha!8zIn8 

(87) 4-(4-Butoxyphenyl)-1-(5-chloro-2-methoxyannino)phthalazine 

(88) 1 -Anilino-4-(2 # 4-d!methoxyphenyl)phtha!azine 

60 (89) 1 .(2,5-Dim8thylanilino)-4-(2,4-dim8thoxyphenyl)phthalazine 

(90) 1-(2,5-Dimethoxyanilino)-4-(2,4-dim8thoxyphenyl)phthalazme 

(91) 1 .(3-Chloroanilino)-4-(2 f 4-dimethoxyph8nyl)phthalazine 

(92) 4-(2,4-Dimethoxyphenyl)-1-(3-trifluorom8thylanilino)-phthalazin8 

(93) H5^h!oro-2-methoxyanilinoM-(2,4^imethoxyph8nyl)^htha!azin^ 



(94) 1 -AnO!no-4-|4-chloropheny})phtha!azine 

(95) 4-(4-ChIorophenyl)*1-(2 ( 5-dimethy!anilino)phthalazIne 

(96) 4-(4-ChIorophenyl)-H2 < 5-dlmethoxyanl!Ino)phthala2ine 

(97) 1 -(3-Ch!oroaniHno)-4-(4^lorophenyl)-phtha!azlne 

5 (98) 4-(4-Chloropheny1)-1 ^3-trifluoromethylanilino)phthatazlne 

(99) 1-(5-ChIoro-2-methoxyaniHnoM-(4-chloroph8nyl)phthala2in8 

(1 00) 1 -Aniiino-4^4-bromoph8nyl)phthalazine 

(101) 1 -Anilino-4-(4-fluorophenyl)phthalazine 

( 1 02) 1 -(2,5-Dimethylanllino)-4-(4-fluorophenyl)phthala2ine 
10 (103) 1-(2,5-Dimethoxyanilino)-4-(4-fluorophenyl)phthala2in8 

(1 04) 1 -(3-CWoroanilino)-4-(4-fluorophenyl)phthal8zine 

( 1 05) 4-(4-Fluorophenyl)-1 -(3-trifluoromBthylanilino)phthaIazine 

(1 06) 1 -(5-Chloro-2-methoxyanilino)-4-(4-fluoroph8nYl)phthal8z!n8 

( 1 07) 1 -Anilino-4-(4-ethoxycarbonylphenyl)phtha!azln8 

1 5 ( 1 08) 1 -(2 t 5-Dimethylanll!no)-4-(4-ethoxycarbonylph8ny!)phthalazine 

( 1 09) 1 -(2, 5-Dlmethoxyanilino)-4-(4-ethoxycarbonylphenyl)phth8lazin0 

(110) 1 ^3-ChloroaniIlno)-4-(4-ethoxycarbonylphenyi)phthalazlne 

(111) 4-(4-EthoxycarbonylphenyI)-1-(3-trifluoromethY!8nHino)phthalaz?n8 

(112) 1 •(5-Chloro-2-methoxyanilino)-4-(4-ethoxycarbonylph8ny»phth8lazin8 
20 (113) 1-Anilino^-methyM-phenylphthalazlne 

(114) 1 -AnilIno-7-methyl-4-phenylphth8lazine 

(115) 1 ^^-DimethylanilinoJ-e-methyl^phenylphthalazine 

(116) 1 -(2.5-Dimethylani!ino)-7-methyl-4-phenylphthalaz!n8 

(117) 1-(2.5-Dimethylanllino)-6-methyI-4-ph8nylphthalazlne 
25 (118) 1-(2,5-Dimethoxyanilino)-7-methy!-4-phBny!phthalazine 

(119) 1 -(3-Chloroanilino)-6-methyI-4-phenylphthalazine 

(120) 1 -(3-Chloroanilino)-7-methyl-4-phen^phthalazine 

(121) 6-MethyW-phenyM -(3-trifluoromethylannino)phthalaz!ne 

( 1 22) 7-Methyl-4-phenyM -(3-trifluoromethtf anilino)phthalazIne 
30 (123) 1 -(5-Chloro-2-methoxyaniIino)-6-methyl-4-phenylphth8l8zine 

(1 24) 1 M5-Chloro-2-methoxyanUino)-7-methyl-4-pheny!phthalazint 

(125) 1 -Anilino-6 r 7-dimethyl-4-phenylphthalazin8 

(1 26) 1 -(4-Butylanilino)-6,7-<iimethyl-4-phenylphthalazine 

(127) 1-(2.5-Dlm8thylanll!no)-6,7-<«methyl-4-phenylphthalazin8 
35 (128) 1 -(2,5-DimethoxyanilIno)-67-d!m8thyl-4-ph8nylphthal8zIn8 

(129) 1-(4-Butoxyanilino)-6,7-dimethyl-4-phenyIphthalazine 

( 1 30) 1 -{3-Chloroanilino)-6,7-dimethyl-4-phenylphthal8zine 

(131) 6,7-Dimethyl-4-phenyl-1 -O-trifluoromethylanilinoJphthalazina 

(1 32) 1 -(5^hloro-2-methoxyanl!ino)-6,7-dimethyl-4-pheny1phthal8zine 
40 (1 33) 1 .(3^hloro-^methyl8nilino)-67-dim8thyl-4-phenylphthalazIn8 

( 1 34) 6,7-Dimethyl-1 -(4-ethoxycarbonylan1llnoM-phenylphthalazin8 

(135) 1 -Anilino-5 # 8-dimethyl-4-phenylphthalaz!ne 

(136) 1 -(3-Chloroanilino)-5,8-dimethyl-4-phenylphtha!azin8 

(137) 1 •Anll!no-6,7-dibutyl-4-phenylphthalazine 
45 (138) 1-AniIino-6jKlimethoxy^phenylphthalazine 

(139) 67-Dimethoxy-1-(2 f 5-dimethylanIlino)-4-phenylphthalazine 

( 1 40) 6,7-Dimethoxy-1 -(2,5-dimethoxyanilino)-4-phenylphthalazin8 

(141) 1 -(3-Chloroanil!no)-6,7-dim8thoxy-4-phanylphthalazine 

(142) 6,7-Dimethoxy-4-phenyM -(3-trifluoromethylanlHno)phthalazin8 
50 (1 43) 1 •(5-Chloro-2-methoxyanilino)-67-dimethoxy-4-phenyIphthalazin8 

( 1 44) 1 -(4-ButylamHno)-6 # 7-dim8thoxy-4-ph8nylphthalazine 
(145> 1^4^toxyenlKno)^J^metho)(y-4-ph8nylphth^ 

(146) 1 -Ani!ino-5 # 8-dimethoxy-4-phenylphthalazlne 

( 1 47) 1 -Anilino-6 # 7-dibutoxy-4-pheny!phthalazin8 
55 (148) 1-Ani!ino-6,7-dichloro-4-phenylphthaIazine 

(149) 6.7-Dichloro-1-(2.5-dimcthylanilino)-4-phenylphthaIazin8 

( 1 50) 6,7-Dichloro-1 -(2 t 5-dimethoxyanJIJno)-4-pheny1phthalazine 

(151) 1-(3-ChloroanlIino)-6 ( 7-dichloro-4-phenyiphthalazine 

( 1 52) 6,7-Dichloro-4-phenyl- 1 -(3-trffluorome thylanilino)phtha!az1ne 
60 (1 53) 1-(4-Chlorx>-2-m8thoxy8nilino)-6 # 7-dichioro-4-phenylphthalaz!n0 

(1 54) 1 -Anilino-S.S-dichloro^-phen^phthalazine 

(155) 1 -Anilino-6-«thoxycarbony1-4-pheny!phthalazine 

(156) 1 -AnHino-6 f 7-dim8thyl-4-(4-methylphenyl)phthalazine 

( 1 57) 1 ^4-Butylanilino)-6,7-dimethyl-4-(4-fn8thylpheny))phtha!azin8 

65 (158) 6,7-DimethyM -(2,5-dimethylanilino)-4-(4-Tnethylph6nyl)phthalazin8 



(159) 6,7-Dim8thyi-1-(3-methoxyan!Iino)-4-(4.m8thyipheny!)phth3lailne 

(160) 1 ^2,5-Dimethoxyanilino)-6 ,7-dimethyl-4-{4-methylphenYl)-phtha!az!n8 

(161) 1^3-Ch!oroanilino)-67<Iimethyl-^(4.methy!phenyl)phthala2lne 

( 1 62) 6,7-DimethyI-4-(m8thy!phenyl)-1 ^3-trifluoromethylanllino)phthalazin8 

5 (1 63) 1^4^h!oro-2-methoxyaniIino)-6J<limethyl^4-methYlphenyJ)phthala2in8 

( 1 64) 6.7-Dimethyl-1 -(4-ethoxycarbonylanilino)-4-(4>methYiphenyl)phthaIazin8 

(165) 1 -Anilino-4-(4-butylpheny!)-6 ,7-dimathylphthalazine 

(166) 1 -Anilino-6,7-dimethyl-4-(4-methoxyphenyl)phth8lazine 

(1 67) 6,7-DlmethyM -(2,5-dimethyianii!no)-4-(4-methoxyphenyl)phtha!azine 
10 (168) 1M2.5-Dimethoxyanilino)-6J^imethyl^(4-methoxypheny))phtha!azine . 

(1 69) 1 -(3-ChIoroanilino)-67-dimethyl-4-(4-methoxyphenyl)phthalaz!ne 

(1 70) 6 # 7-Dimethyl-4-(4-methoxyphenyl)-1 -(3-trifluoromethylanIlino)phthalazine 

(171) 1 -(5-Chloro-2-methoxyanilino)-6 ,7-dimethyl-4-(4-methoxyphenyl)phthalazin8 

(172) 1 -AniHno-4-(4-butoxyphenyl)-67-dimethylphthalazIn8 

15 (1 73) 1-Anilino-4-(2,4-dimethoxyphenyl)-6 r 7-dimethy1phtha!az!ne 

(174) 1 -Ami ino-4-(4-chlorophenyi)-6,7-dim8thylphthalazlne 

(175) 1 -(3-Chioroanilino)-4-(4-chlorophenyl)-67-dimethylphthalazln8 

(176) 1 -(3-Ch!oro-4-methylanilino)-4-(4-chlorophenyl)-6 # 7-<fimethylphtha!azine 

(1 77) 1-Anilino-6 J-dimethyl-4-(4-fluorophenyl)phthalazine 

20 (1 78) 1-Anilino-6,7-dim8thyl-4-(4-ethoxYC8rbonylph8nyl)phtha!azIne 

(179) 1 -Anilino-67-dimethoxy-4-(4-methyiphenyI)phthalazine 

(180) 6J-Dimethoxy-1-(2,5KiimethyIanili™^ 

(181) 6,7-Dimethoxy- 1 -(2 r 5-dimethoxyanilino)-4-<4-m8thylphenyl)phthalazine 

( 1 82) 1 -(3-Chloroanilino)-6,7-dimethoxy-4-(4-methylphenyi)phthalazine 
25 (1 83) 1-Anilino-4-(4-butylphenyl)-6 t 7-dimethoxyphthalazin8 

(1 84) 1 -Anilino-67-dimethoxy-4-(4-methoxypheny»)phtha!azlne 

(185) 1-Anilino-67-dimethoxy-4-(2,4-d]methoxYphenyl)phthalazlne 

( 1 86) 1 -AnHino-4-(4-chIorophenyl)^67-dimethoxyphthalazine 

(187) 1 -Anilino-6.7-dim8thoxy-4-(4-fluorophenyl)phtha!azine 

30 (1 88) 1-Anilino-6,7-dimethoxy-4-(4-ethoxycarbonylphenyl)phthalaz!ne 

( 1 89) 1 -AnIlino-6.7-dlchloro-4-(4-methy!phenyl)phth8lazine 

( 1 90) 1 -Anilino-4-(4-butyiphenyl)-6 ( 7-dichlorophthalazjne 

(191) 1-Anilino-6 r 7-dichloro-4-(4-methoxyphenyl)phthalazine 

(192) 1 -AniIino-4-(4-butoxyph8nyl)-6.7-dichlorophthalazine 

35 (1 93) 1-Anilino-6,7-<iich!oro-4-(2 f 4-dim€thoxyphenyl)phthalazine 

( 1 94) 1 -Anilino-4-(4-ch!orophenyl)-6 # 7-dich!orophthalazine 

(195) 1 -AnHino-6 t 7-dich!oro-4-(4-fiuorophenyl)phthal8zine 

(196) 1 -Aniltno-6 r 7-dichloro-4-(4-ethoxycarbonylphenyl)phthalazIne 

(197) 1 -Anilino-4-(4-carboxyphenyl)phthalazine 

40 (i 98) 4-(4-Carboxyphenyl)-m2,5-dlmethy!anllino)phthalazine 

( 1 99) 4-(4-Carboxyphenyl)-1 -J2 f 5-dlmethoxyaniHno)phth8lazine 

(200) 4-(4-Carboxyphenyl)-1-(3chloroanilino)phthalazine 

(201 ) 4-(4-Carboxyphenyl)-1 -(3-trlfluoromethylanilino)phtha!azine 

(202) 4-(4-Carboxyphenyl)-H5-chloro-2-methoxyaninno)phthalaztn8 
45 (203) 1-Ani!ino-4-(4-hydroxypheny!)phthalazlne 

(204) 1-(2,5-Dimethylanilino)-4-(4-hydroxyphenyl)phtha!az!ne 
* (205) 1 ^2,5-Dim8thylani!ino)-4-(4-hydroxyphenyl)phthalazIn8 

(206) 1 .(3-Chloroanilino)-4-(4.hydroxYphenYl)phthalazin8 

(207) 444~Hydroxyphenyl)-H3-tnfluoK>methyl8«U 

50 (208) 1 -(5-Chloro-2-methoxyaniIino)-4-(4-carboxyphenyl)phthalazlne 

(209) 1 -(4-Acetylanilino)-4-(4-methylphenyl)phtha1az1ne 

(210) 1 -(4-Acetylanilino)-6,7-dimethyl-4-pheny1phthB!azin8 

(211) 1 -(4-MethylphenoxY)-4-phenylphthalazine 

(212) 1 ^3-M8thytph8noxy)-4-phenylphthalaz]ne 
55 (213) 1^2-Methylphenoxy)-4-phenylphth8lazine 

(214) 1 ^4-EthylphenoxY)-4-phenylphthalazine 

(215) 1 -(2-Ethylphenoxy)-4-phenyiphthalazlne 

(216) 1 -(4-n-Butylphenoxy)-4-phenylphthalazine 

(217) 1 -(3-Butylphenoxy)-4-phenytphthal8zine 
60 (218) 1-(4-t-Butylphenoxy)-4-pheny1phthal8z1ne 

(219) 1 -(4-MethoxyphenoxY)-4-phenylphthalazine 

(220) 1 -(3-Methoxyphenoxy)-4-pheny!phthaiazlne 

(221) 1 -(3-Propoxyphenoxy)-4-pheny!phthalazine 

(222) 1 .0-ButoxyphenoxyH-phenylphthalazlne 
65 (223) M4-FIuorophenoxyM-phenyIphthatazine 
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(224) 1 ^3-Fluorophenoxy)-4^henylphthalazine 

(225) 1 ^-Chlorophenoxy)-4-phenylphthaIazine 

(226) 1 -0-CWorophenoxy)-4-phenylphthalazine 

(227) 1 -(2-ChlorophenoxY)-4-phenyIphthala2ine 
5 (228) 1 ^4-BromophenoxyM-phenyiphthalazine 

(229) 1 43-BromophenoxyM-phenylphthalazine 

(230) 1 ^3-lodophenoxy)-4-phenylphthalazine 

(23 1 ) 1 -(4-Ethoxycarbony1phenoxy)-4-phenylphthalazin8 

(232) 1 -(4-Carboxyphenoxy)-4-ph8nylphth8lazlne 
1 0 (233) H4-Cyanophenoxy)-4-phenY!phthalazine 

(234) 1-(4-Acetylphenoxy)-4-phenyiphthalazJne 

(235) 1 -(4-Trifluoromethylphenoxy)-4-phenylphthalazIn8 

(236) 1 -(3-Trifluoromethylphenoxy)-4-phenylphthalazine 

(237) 1 -(3-Hydroxyphenoxy)-4-phenylphthalazine 
15- (238) 1.(2,3-pimethyIphenoxy)-4-phenyIphthalazIne 

(239) 1 ^2,5-Dlmethylphenoxy)-4-phenylphthalazlne 

(240) 1 -(2 ( 5-DlethyIphenoxy)-4-phenylphthaiazine 

(241 ) 1 -(2,5-Diproptf phenoxy)-4-phenylphthalazine 

(242) 1 -(2,5-Dlmethoxyphenoxy)-4-phenytphtha!azine 
20 (243) M3,4-Dimethoxyphenoxy)-4-phenyiphthalazine 

(244) 1 42 ,5-Dichtorophenoxy)-4-phenylphtha!azlne 

(245) 1-(2,6-Dichlorophenoxy)-4-phenyiphthalazine 

(246) 1 -(2,5-Dif luorophenoxy)-4-phenylphthalazine 

(247) 1 -(3-Ch!oro-4-methylphenoxy)-4-phenylphthalazine 
25 (248) 1 ^3-Methyl^hlorophenoxyM-phenylphthalazine 

(249) 1 -(3-Fluoro-4-methylphenoxy)-4-phenylphthalazine 

(250) 1-(2-Methoxy-4-chlorophenoxy)-4-phenylphthalazine 

(251) 1 -(2-Methoxy-5-methylphenoxy)-4-phenylphthalazinee 

(252) 1-(2-Methyl-4-trifluoromethylphenoxy)-4-phenylphthBlazine 
30 (253) 1 ^2.4,6-TrimethylphenoxyM-phenylphthalazine 

Process for preparation of the compound (I) 

The compound represented by the formula [I] can be prepared according to any suitable process, 
which is not particularly limited. Preferably, however, the compound (I) can be synthesized by the 
following reaction route: 
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20 



25 



30 



35 




35 



40 



45 



50 



In the above formulae, X' represents — NH a or OH; Y a halogen atom (e.g., chlorine, bromine or 
iodine), a group of the formula: — S(0) p — R* (p=0— 2, R 4 is a alkyi, phenyl or a substituted phenyl) 
or a group of the formula: — OR B (R 6 is a C 1-s alkyk, phenyl or a substituted phenyl); and all of the other 
symbols have the same meanings as defined above. 

According to this process, the starting compound represented by the formula (II), namely 1-chloro- 
4-phenylphthalazine or its derivative, is allowed to react with a benzene derivative represented by the 
formula (III), in either the presence or absence of a solvent, preferably in the presence of a catalyst, to 
prepare a 4-phenylphthalazine derivative represented by the formula [I]. 

The starting materials, Le., 1-cho!oro-4-phenylphthalazine [111 or derivatives thereof were 
synthesized according to the method as described in Journal of Pharmacology 86, 576 (1 966) or the 
methods similar thereto. 

As the benzene derivative [111] to be reacted with the compound (II) as mentioned above, there 
may be employed suitable substituted anilines or substituted phenols. 

The reaction temperature may be in the range from -20 to 250°C, preferably from -10 to 
1 80°C. The reaction time may be from 5 minutes to 24 hours, preferably from 1 0 minutes to 1 0 hours. 

When a catalyst is to be employed, there may be used an organic base such as ammonia, 
triethyiamine, piperidine or pyridine, or an inorganic base such as sodium carbonate, potassium 



40 



45 



50 



carbonate, sodium hydroxide, potassium hydroxide, sodium hydride or sodium amide may be added at a 
molar ratio relative to the compound (II) in the range from 0.5 to 5, preferably from 1 to 3. Alternatively, 
it is also possible to use a metal such as copper, magnesium, cadmium, sodium or potassium, at a molar 
ratio relative to the compound (II) in the range from 0.001 to 2, preferably from 0.01 to 1.5. 
5 When a solvent is to be employed, there may be used a solvent selected from ethers such as ethyl 
ether, tetrahydrof uran, and dioxane; halogenated alkanes such as chloroform, methylene chloride, etc.; 
alcohols such as methanol, ethanol, etc.; aromatic hydrocarbons such as benzene, toluene, xylene, etc.; 
amides such as demethyiformamide, dimethylacetamidei etc.; and dimethyisulfoxide; and so on. 

The compoTiirid (III) may be used in an amount of 0.5 to 30 motes, preferably 1 to 20 moles, per 
1 0 mole of the compound {II). 

After completion of the reaction, the reaction mixture may be poured into a large excess of water 
or dissolved as such in a solvent such as chloroform to be neutralized therein. If desired, the precipitated 
crystals may be collected by filtration after concentration, or alternatively the product may be extracted 
with a suitable solvent such as chloroform when there is no precipitation, followed by recrystallization or 
1 5 chromatography according to conventional procedures. 

The present invention is further illustrated by the following Examples, by which the present 
invention is not limited. 

EXAMPLE 1 

Synthesis of 1-(4-methylanilino)-4-pheny!phthalazlne (Compound No, 1) 

20 To 2.41 g of 1 -chloro-4-phenylphthalazine, there were added 5.35 g of p-toluidine and 70 mg of 
copper powders. The mixture was then subjected to stirring under heating for one hour while 
maintaining the reaction temperature at 1 00°C. After the reaction mixture was left to cool, a large 
excess of chloroform was added thereto. The resultant insoluble? were filtered off end the filtrate was 
washed with a 5% aqueous sodium hydroxide and then with water. The organic layer was dried and 

25 concentrated, and the residue was recrystallized from ethanol to give 91 0 mg (yield: 29%) of pale 
yellow crystals. 



30 EXAMPLES 2— 30 

The compounds as shown in Table 1 were synthesized according to the methods similar to 



m.|j.. 

I.R.: 
M.S.: 



m.p.: 



185-r186°C. 

1 630 cm-\ 1510 cm" 1 , 1410 cm" 1 
310 (M + — 1) 



Example 1. 
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TABLE 1 



Examole 


Compound 
No. 




I R/cm 1 


M.S. 


2 


(2) 


202 203 


3270, 1575, 1520 
1410. 790 


310 (M±-1) 


3 


(3) 


188 


3200, 1500, 1400 
1200, 755 


311 (M+) 

296 


4 


(4) 


206 ~ 207 


2990, 1625, 1520 

1il9rt TOO 


324 (M*-1) 


5 


(6) 


189 190 


2860, 1620, 1520 
1420, 780 


353 (M 4 ) 
310 


6 


(9) 


206 ~ 207.5 


2950, 1640, 1510 

1 A9(\ 1 9 4(1 7ft fi 


327 (M + ) 

*V19 


7 


(10) 


196 


3000, 1610, 1500 

14UVJ, 11 09, foil 


326 (M*-1) 


8 


(12) 


168.5 ~ 169 


2950, 1620, 1505 
1410 1240 790 


369 (M 4 ) 
312 


9 * 


(13) 


206 ~207 


3050, 1620, 1520 
1410,1220,780 


314 (M±-1) 


10 


(14) 


239^240 


3280, 1620, 1520 
1400, 1140, 790 


314 (M*-1) 






193 ~ 194 


1620, 1580, 1500 
1400, 820, 770 


330 i /u+\ 
332 I(M ^ 


12 


(17) 


191 ~ 194 


1600, 1510, 1420 
1390. 770 


330 \ nurh 
332 1 K ' 


13 


(18) 


170 ~171.5 


3440, 1600. 1520 
1400, 1040, 760 


£2 km*) 

.032 f \™ ) 


14 


(19) 


219 ~ 222 


3000, 1625, 1510 
1400, 820, 760 




15 


(23) 


236^ 237.5 


3000; 1720, 1615 
1520, 1410, 1280 


369 ..... 

368 »wn 


16 


(25) 


240^242.5 


3360, 2210. 1610 
1510, 1410, 790 


321 (M*-1) 


17 


(26) 


247^/ 248.5 


3400, 1680, 1600 
1520, 1400, 1280 


.338 (1^1) 


18 


(28) 


174 175.5 


3040, 1630, 1520 
1410,1340, 1100 


364 (Mil) 
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TABLE 1 (Continued) 



Example 


Compound 
No. 


m.p./*C 


I R/cm 1 


M.S. 


19 


(31) 


240 ~ 242 


3200, 1520, 1415 
790, 770 


325 (M+) 
310 


20 


(32) 


206.5-* 207 .5 


l i 3400, 1500, 1400 
810, 780 


325 (M 4 ) 
310 


21 


(33) 


202 ~ 203 .5 


3200, 1500, 1400 
810, 780 


325 (M+) 
310 


22 


(34) 


204 ~ 204.5 


3200, 1510, 1420 
790, 770 


324 (M±-1) 


23 


(37) 


215 ~ 216 


3440, 1610, 1520 
1430, 790 


357 (M + ) 
326 


24 


(43) 


217 


1590, 1510, 1410 
780, 700 




25 


(44) 


232 ~ 232.5 


3400, 1490, 1400 
820, 780, 700 


5S»<*> 


26 


(42) 


171 ~ 172 


3000, 1610, 1500 
1400, 775, 700 


344 1 (MM) 


27 


(47) ■ 


129 ~132 


3450, 1530, 1430 
1230, 790, 710 


341 (M+) 
310 


28 


(48) 


74.5 ~ 75 


1600, 1500, 1420 
1220, 790, 780 




29 


(51) 


200 ~ 202.5 


3200, 1500, 1400 
780, 700 


339 (M+) 


30 


(24) 


250< 


3360, 1680, 1600 
1520, 1410, 780 


340 (M±-1) 



EXAMPLE 31 

Synthesis of H2-methytphenoxy)-4-phenylphthalazine 
(Compound No. 213) 

* 5 To 1 .20 g of 1 -chloro-4-phenylphthalazine, there were added 6.40 g of o-cresol and 3 60 mg of 5 
potassium hydroxide. The resultant mixture was subjected to stirring under heating for 2 hours, white 
maintaining the reaction temperature at 1 00°C. After the reaction mixture was poured Into 1 2 ml of an 
aqueous solution having 3.6 g of potassium hydroxide dissolved therein, the crystals precipitated were 
recovered by filtration. The crude crystals were dissolved In chloroform, washed with water, dried and 

1 0 concentrated. Thea residue was recrystallized from ethanol-n-hexane to give 725 mg (yield: 46%) of 1 0 
white crystals. 

m.p.: 136.5— 137.5°C. 
I.R.: 1 490 cm" 1 , 1 385 cnr 1 , 1 230 cnT\ 
1190 cm" 1 , 790 cm- 1 , 750 cm- 1 . 
15 M.S.: 312 (M + ) 15 

EXAMPLES 32— 44 

According to procedures similar to that as described In Example 31, there were synthesized the 
compounds as shown in Table 2. 
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TABLE 2 



Example 


Compound 
No. 


m.pyc 


I R/cm 1 


M.S. 


fin 

32 


/Oi 0\ 

(212) 


I HO ^* lOU . 


1490 1390 1250 
1165, 800, 770 


312 (M*) 
295 


33 


(214) 


A TM tt 4 TO 

1/1 «5 172 


1£in 10.QC 1910 
I01U, 1009, Itlv 

850, 770, 700 


3?B 
311 


34 


(218) 


4 OHO e 

21 1 *v 21Z.D 


0Q7A 1 Gflft 1 ^QO 

1230, 790 


339 


35 


(219) 


163 ~ 164 | 


1510, 1390, 1205 
1030, 850, 700 


328 (M*) 
121 


36 


(227) 


171 ~ 172 


1550, 1480, 1380 
1230, 790, 780 


g}l(Mtl) 


37 


(228) 


179 ~ 180 


1490, 1380, 1220 
1010, 790 




38 


(234) 


139 ^ 141.5 


1700, 1600, 1380 
1220, 650, 800 


KM*) 


39 


(236) 


119-* 121 


1450, 1385, 1330 
1170, 1120, 900 


366 (M + ) 
365 


4U 




1 AQ 1 AQ C 


1595 1380 1220 

1 OvJj Ittv 

890, 795, 700 


332 i /m+\ 
334 HM ^ 


41 


(239) 


153 ~ 155 


1570, 1385, 1250 
1120, 770 


326 (M*) 
309 


42 


(248) 


155.5^156 


1460, 1390, 1240 
1170, 1050, 790 


«e ^ 


43 


(244) 


175.5^176.5 


1580, 1470, 1365 
1220, 1090, 770 


365 (M*-1) 
331 


44 


(245) 


210*/ 210.5 


1450, 1380, 1360 
1240, 770 


366 (M+) 
331 



EXAMPLE 45 

Synthesis of 1-(3-chIoroanif/no)^(4-methyfphenyt)phtha/azine (Compound No. 60) 

To 172 mg of 1-chlom-4-(4-methylphenyDprhthalazine, there was added 319mgof m- 
5 chloroaniline. and the resultant mixture was heated at 1 00°C with stirring for one hour. After the 5 
reaction mixture was left to cool to room temperature, a iarge excess of chloroform was added thereto, 
followed by washing with a 5% aqueous sodium hydroxide and then with water. The organic layer was 
dried and subjected to concentration. The residue was recrystallized from ethanol to give 1 45 mg (yield: 
62%) of pale yellow crystals. 

10 m.p.: 211.5— 21 2°C, 10 

I.R.: 595 cm" 1 , 1510 cm-\ 1475 cm- 1 , 

1405 cm" 1 , 770 cm" 1 . 
M.S.: 345(M + ),343(M + ),344. 



EXAMPLES 46—109 
1 5 The compounds as shown in Table 3, having the following formula: 



15 




were prepared according to the procedures similarly as described in Example 45. 
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Pharmacological tests: . 

Artery blood of a rabbit was subjected to centrifugatlon to obtain platelet rich plasma. To an 
aliquot of 250 fi\ of the plasma, there was added 5 /i! of each pharmaceutical solution. After incubation 
for two minutes, platelet aggregation was induced by adding 3 pg of collagen to the mixture. The 
5 change in platelet aggregationn was monitored and recorded by means of an aggregometer for 1 0 5 

minutes. • 
The platelet aggregation inhibitory percentage was calculated by the following formula: 

Inhibitory percentage = x 100 

T c 

wherein T c is the degree of aggregation when only a solvent is added and T 8 is that when a 
10 pharmaceutical solution Is added. 10 
Table 4 shows inhibitory percentages at indicated mole concentrations for each compound. As 
apparently seen from the results, among these compounds, the anilinophthalazine derivatives are 
generally found to have more potent activity than the phenoxyphthalazine derivatives. 
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TABLE 4 



Example 


Compound 
No. 


Mole concentration 


3 xi(T* 


10" € 


i 
i 




56.5 


33.9 


o 




80.6 


68.1 


3 




100 


60,9 


4 


Ml 


100 


100 
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l°J 


100 


100 


ft 


/Q\ 


76.6 


39.1 


7 




100 


100 


ft 




100 


100 
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- f1*\ 


100 


100 


10 
1 u 


(1 4) 


100 


100 j 
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i i 




100 


36.8 


19 


/1 7\ 


100 


100 
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100 


100 
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f1 Q\ 
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100 


100 


1*5 




65.5 


50.9 
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[do) 
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™" 


17 




100 


21.1 


1 o 




100 


100 


10 




82.5 


24.6 


20 


(32) 




45.3 
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100 


100 
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100 


100 
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(37) 


100 


100 


24 
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100 


100 


I 25 


(44) 




56.5 


26 


(42) 


100* 


100 


27 


(47) 


100 


100 


28 


(48) 


100 
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TABLE 4 (Continued) 



Example 


Compound 
No. 


Mole concentration 


3x10" 6 


10^ 


29 


(51) 


100 


100 


30 


(24) 


f3.4 


- 


31 


(213) 


100 


100 


32 


(212) 


100 


51.3 


33 


(214) 


100 


30.4 


34 


(218) 


6.38 


9.6 


35 


(219) 


100 


100 
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73.4 


23.8 


37 


(228) 


100 


28.9 


38 


(234) 


104 
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100 


100 


40 


(226) 


100 


100 


41 


(239) 


100 


100 


42 


(248) 


100 


25.5 


43 


(244) 


68.4 


26.3 


44* 
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84.1 


15.9 
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100 
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100 


100 
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100 


51 
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100 
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11.8 


53 


(77> 


100 


too 
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100 


100 


55 
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100 


100 


56 


(98) 


100 


100 
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TABLE 4 (Continued) 



Example 


Compound 
No. 


Mole concentration 


3 xlO* 6 


io-* 


57 


(95) 


58.7 


15.1 


58 


(98) 


100 


92 


59 


(99) 


100 


100 


60 


(70) 


28.0 


23.4 


61 


(71) 


100 


262 


62 


(68) 


553 




63 


(69) 


100 


100 


64 


(72) 


100 


54.9 


65 


(85) 


30.5 


183 


66 


(86) 


48 2 


25.9 


67J 


(83) 


27.9 




68 


(84) 


100 


100 


69 


(87) 


61 2 


35.8 


70 


(104) 


100 


66.7 


71 


(105) 


100 


74 1 


72 


(102) 


100 


69.8 


73 


(103) 


100 


* 91 .9 


74 


(106) 


84 A 


50.0 


75 


(91) 


92.6 


10.6 


76 


(92) 


29.7 




77 


(89) 


100 


84*9 


78 


(90) 


30.5 


11.9 


79 


(93) 


17.7 




80 


(110) 


12.0 




81 


(111) 


482 


36,6 


82 


(108) ! 


30.5 


43 


83 


(109) 


100 


100 


84 


(112) 


100 


100 j 
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TABLE 4' (Continued) 





Compound 
No. 


Mole concentration 


Example 


j 10" ! 


3 x10' 6 


icr 6 


85 


i (119) 
1 (120) 




inn 


mn 


86 


t (121) 
« (122) 




93.1 


345 


87 


1 (116) 




100 


100 


88 


| (117) 
(1181 




100 


100 


89 


< (123) 
' (124) 




100 


100 


90 


(125) 






100 


91 


(130) 






100 


92 


(131) 






100 


93 


(127) 




100 


23.1 


94 


(128) 






100 


95 


(132) 






100 


96 


(138) 






9.1 


97 


(141) 


10.7 






98 


(142) 


46.3 






103 


(145) 






8.9 


104 


(151) 


13.3 






105 


(152) 




100 


15.2 


107 


(150) 


15.8 






108 


(153) ; 


27.6 







Each of the compounds according to the present Invention was found to be very low in toxicity, 
" namely not less than 5000 mg/Kg In terms of LD TO as measured by oral administration for mouse. 

5 CLAIMS r . . 

1 . A 4-phenylphthalazine derivative represented by the following formula or a pharmaceutical^ 

acceptable salt thereof: 
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wherein X stands for NH or 0; R 1 an alkyi group having 1 to 5 carbon atoms, an alkoxy group having 1 to 
5 carbon atoms, a halogen atom, an aikoxycarbony! group having 2 to 6 total carbon atoms, a carboxyl 
group, a cyano group, an alkylcarbonyl group having 2 to 4 total carbon atoms, a hydroxy! group or a 
5 trif luoromethyl group; R 2 and R 3 , which may be identical or different (may also be the same as or 5 
different from R 1 ), each represent an alkyl group having 1 to 5 carbon atoms, an alkoxy group having 1 
to 5 carbon atoms, a halogen atom, an aikoxycarbony! group having 2 to 6 total carbon atoms, a 
carbpxy! group, an alkylcarbonyl group having 2 to 4 total carbon atoms, a hydroxy] group or a 
trifiuoropmethyi group; and each oft. m and n is an integer of zero to 3 (provided that /=1 to 3 and 
1 0 m=n=zero when X is 0, and the case where l=m=n=zero is excluded when X is NH), each plural 1 0 

, number of R 1 , R a and R 3 being identical or different when the integers 1, m and n are two or more, 

2. A 4-phenylphthalazlne derivative according to Claim 1 , wherein X is NH. 

3. A 4-phenylphthalazine derivative according to Claim 2, wherein I, m and n are one combination 
selected from the following combinations (1 ) to (4): 

15 (1)1=1 to 3, m=n=zero; 15 

(2) 1=1 to 2, m=1 to 2, n=zero; 

(3) 1=1 to 2, m=zero, n=1 to 2; and 

(4) l=m=zero, n=1 to 2. 

4. A 4-phenylphthalazine derivative according to Claim 3, wherein 1=1 to 3 and m=n=zero. 

20 5. A 4-phenylphthalazlne derivative according to Claim 3, wherein 1=1 to 2, m=1 to 2 and n=zero. 20 

6. A 4-phenylphthalazine derivative according to Claim 3, wherein 1=1 to 2, m=zero and n=1 to 2. 

7. A 4-phenylphthalazine derivative according to Claim 3, wherein l=m=zero and n=1. 

8. A 4-phenylphthalazine derivative according to Claim 1 , wherein X is 0. 

9. A 4-phenylphthalazine derivative according to Claim 8, wherein 1=1 to 3 and m=n=zero. 

25 1 0. A 4-phenylphthalazine derivative according to Claim 9, wherein 1=1 to 2. 25 

11. A 4-phenylphthalazlne derivative according to Claim 1 , wherein R 1 is an alky! group having 1 
to 5 carbon atoms, an alkoxy group having 1 to 5 carbon atoms, a halogen atom or a triftuormethyl 
group. 

1 2. A 4-phenylphthalazine derivative according to Claim 1 , wherein R 2 is an alkyl group having 1 

30 to 5 carbon atoms, an alkoxy group having 1 to 5 carbon atoms or a halogen atom. 30 

1 3. A 4-phenylphthalazine derivative according to Claim 1 , wherein R 3 is an alkyl group. 

14. A process for preparing a 4-phenylphthalazine derivative represented by the following formula: 



(R J > 




<R A > ( 



wherein X stands for NH or 0; R 1 an alkyl group having 1 to 5 carbon atoms, an aikoxyy group 
35 having 1 to 5 carbon atoms, a halogen atom, an alkoxycarbonyl group having 2 to 6 total carbon 35 
atoms, a carboxyl group, a cyano group, an alkylcarbonyl group having 2 to 4 total carbon atoms, a 
hydroxyl group or a trifluoromethyl group; R 2 and R 3 f which may be identical or different (may also 
be the same as or different from R 1 ), each represent an alkyl group having 1 to 5 carbon atoms, an 
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alkoxy group having 1 to 5 carbon atoms, a halogen atom, an alkoxycarbonyl group having 2 to 6 
total carbon atoms, a carboxyl group, an alkylcarbonyl group having 2 to 4 total carbon atoms, a 
hydroxy! group or a trifiuoromethyl group; and each of I, m and n is an integer of zero to 3 
(provided that 1=1 to 3 and m=n=zero when X is 0, and the case where l=m=n=zero is excluded 
when X is NH), each plural number of H\ R 2 and R 3 being identical or different when the integers I, 
m and n are two or more, 
which comprises allowing a compound of the formula: 



<R 3 ) 




Y represents a halogen atom, a group of the formula: — S(0) p — R 4 , In which p=0— 2, R 4 is a C,^ 
1 0 alkyl, phenyl or a substituted phenyl or a group of the formula: — OR 5 , In which R s is a C,_ B alkyl, 1 o 
phenyl or a substituted phenyl; R 2 , R 3 , m and n have the same meanings as defined above, 
to react with a compound of the formula: 



wherein X' represents — NH 2 of OH, and R 1 and I have the same meanings as defined above. 
15 1 5. A process as claimed in Claim 1 4 and substantially as hereinbefore described with reference 1 5 
to Examples 1 to 109. . 

1 6. 4-phenylphthalazine derivatives when prepared by a process as claimed in Claim 1 4 or 1 5. 
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